Menu structure of the numerical part

Menu 2 €4—

S.F.1 OFF
S.F.2 OFF

Momentum P1[{GeV]=1000

Momentum P2[GeV]=1000

First particle unpolarized
Second particle unpolarized

» Menu 3

OFF
ISR&Beamstralung
Laser photon beam
Equiv.Photon. Appr.
PDT

LHA

Menu 4 4——

parton dist. alpha OFF
alpha(MZ)= 0.1184
nf="5

Order = NLO

mb(mb) = 4.20

Mtop(pole) =172.5
Qfact = 91.197
Qren = Qfact
Alpha(Q) plot

Menu 1

Subprocess
IN state

Model parameters
Constraints

QCD coupling
Breit-Wigner

Aliases

Cuts

Phase space mapping
Monte-Carlo simulation

1D integration

» Menu 6

nSess =5
nCalls = 10000

Set Distributions
Start integration
Display distributions

Clear statistics
Freeze grid OFF
Clear grid

Event Cubes 10000
Generate Events

Menu 10
All Constraints
Masses, Widths, Branchings

All Particles SLHA file

is created

Breit-Wigner range 2.7
T-channel widths OFF/ON
Gl in t-channel OFF/ION
Gl in s-channel OFF/ON

Kinematics
Poles

p» Menu 8

Set precision

Angular dependence
Parameter dependence

p» Menu 7

Number of events=10000
Launch generator

Regenerate events ON

NE><
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subprocess menu

IN state

Model parameters
Constraints

QCD coupling
Breit-Wigner

Aliases

Cuts

Phase space mapping
Monte Carlo simulation

i

e T e FR ¥ i g 52 o 1 S e ) e - S o S ) i s

o i w e e e o e B S e e S e e B e S e o e e
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control of the initial states and parton density
functions

subprocess

S.F.2: QOFF
IN state First particle momentum[GeV] 4000

Hodeal Parametgrs Second particle momentum|[GeV] 4000
First particle unpolarized

Constraints Second particle unpolarized
QCD coupling

Breit-Wigner

Aliases

Cuts

Phase space mapping

Honte Carlo simulation

PDT menu

MRST2004ged_proton{anti-proton)

. . MRST2004ged_proton (proton)
S F.1: PDT:CT10( NNPDF23_lo_as_0130_ged{anti-proton)

S.F.2: OFF
. . NNPDF23_1 0130 d t
First particle momentum[GeV] CTlD(anEiEEigfon) —qed (proton)

Second particle momentum[GeV] CT10 (proton)
First particle unpolarized cteg6ll (anti-proton)
Second particle unpolarized ctegb6ll (proton)
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model parameters

Subprocess alfEMZ= 0.0078181

IN state alfSHz= 0.1172

Model parameters Q= 100
Constraints SH= 0.481

QCD coupling s12= 0.221
Breit-Wigner 523= 0.041

Aliases 513= 0.0035
Cuts Mm= 0.105L7

Phase space mapping Ml= 1.777
Monte Carleo simulation McMc= 1.2

Ms= O
MbMb= 4.25
Mtp= 175

MZ= 91.187

Mh= 120

Alexander Belyaev Nx “Practical introduction into CalcHEP”
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dependent parameters (smckm=1 with hca/aa)
“Constraints |

Display dependence

LmbdGG -1.6275E-05
Qu b. bbhTE-01

: Qd -3.3333E-01
taulc . 0000E+04

tau2hb L28TTE+02

All Constraints tau?t .A72BE-01

Hasses, Hidths, Branching tau?l .2370E+03
tauH .0452E-01

LmbdAn -7.8845E-06

{nuall) 0. 0000E+00

Subprocess
IN state

Hodel Farameters
ﬁ

QCD coupling

Breit-HWigner

Al iases

Cuts

Phase space mapping
Honte Carlo simulation

Constraints
Dt oleeling

Display dependence - Plot

Lmbdad -7.8845E-06
on parameter
1.2500E+02

Plot

®x-Hin = 100
®x-HMax = 400

Hrﬂiﬂtﬁ = 100
]

00 T S e S O S 7 iy (0
100 200 300 400

......

[Esc - exit; House - function walue; Other keys - menu
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QCD coupling and the scale

Subprocess
IH state

QCD alpha

Hodel parameters

Constraints sarton dist. alpha '0OH
QCD coupl ing alpha (HZ)= g.llTE

T i nf =
Breit-Wigner el s

il iases mb {mh) = 4.200
Cuts Mtop (pole)= 175.00

: Dfact= H12
Phase Space mapplng Qren = Qfact

Honte Carlo simulation alpha(Q) plot
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control of resonances

Subprocess
IN state

Hodel parameters

Constraints T-channel widths OFF
GI in t-channel OFF

QCD cﬂupllng GI in s-channel OFF

Aliases
cuts
Phase space mapping

Monte Carlo simulation

Alexander Belyaev Nx “Practical introduction into CalcHEP”
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control of resonances

Subprocess

IN state

Model parameters
Constraints

QCD coupling

Aliases
cuts
Phase space mapping

Monte Carlo simulation

 Breit-Wigner
Breithigner range 2.7

T-channel widths OFF
GI in t-channel OFF

Gl in s-channel OFF

F1

This menu sets walue R which defines range of
implementation of Breit-Wigner formula. Namely
it is used in the region where

Ip™2-m~21< R#m*w
For region

Ip™2-m~21> sqrt{(R72+1)#m%w
we use zero width propagator. In the intermediate
region constant propagator interpolates both
formulas.

In general Breit-Wigner leads to breaking of
gauge invariance. In its turn it can lead to the
lost of diagram cancellation. From the other side
just in the point p~™2=m"2 the contribution of pole

diagram have to be gauge invariant. Thus at this

pont cancellation between pole and non-pole diagra
ms

is not expected. He assume that close to pole the

problem also is not so serious. But far from the p
ole

we ignore width and restore gauge invariance.

N\ pz
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Subprocess

IN state

Hodel parameters
Constraints

QCD coupling

Hreit—l'licler

Cuts
Phase space mapping
Honte Carlo simulation

Aliases

e e 2 3 P

Compos 1te5

Clr-Del-Size—Read-ErrHes
Hame |> Comma separated list of particles

lﬂ§]|||||u U,d,D,s,S8,¢,C,G

Alexander Belyaev
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setting kinematical cuts

Subprocess B ___Luts 0

IN state Clr—Del-5ize—Read—ErrMes

Model parameters > Parameter |>» Min bound <> Max bound <
pe T(b) 120 |

Cunstralnps T(R) 120 |

QCD coupling N(b) | -5 15

Breit-Wigner N(B) | -5 15

Aliases J(b.B) 10.5 |

Phase space mapping
Monte Carlo simulation
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setting kinematical cuts

subprocess

IN state

Model parameters
Constraints

QCD coupling

Breit-Wigner

Aliases

Phase space mapping
Monte Carlo simulation

rCuts ) ) Q
[Clt—Del—Size—Read—ErrMes

Parameter |> Min bound <> Max bound <«

g 1 F1

* h_cut)

This table apples cuts on the phase space. A phase space function

is described in the first column. Its limits are defined and the second
and the third columns. If one of these fields is empty then a one-side
cut is applied.

The phase space function is defined by its name which characterize
type of cut and a particle list for which the cut is applied.

For example. "T(u)” means transverse momentum of "u’ -quark:

T{u.D) means summary transverse momentum of quark pair.

The following cut functions are available:

A - fAngle in degree units:
C - Cosine of angle:
J - Jet cone angle:
E - Energy of the particle set:
M - Mass of the particle set:
P - Cosine in the rest frame of pair: *
Cuts 5
Llr—Del-5ize—Read—Errhes
Parameter [|> Min bound <I1> Max bound <
T(h) | 20 |
T(B) | 20 |
Nib) | -5 )
N{B) | -5 )
ICh.B) 1025 |
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Subprocess
IN state

Model parameters

Constraints

QCD coupling

Breit-Wigner
Aliases
Cuts

Phase space mapping in= 45 > outl= 4 out2= 5

Monte Carlo simulation

phase-space mapping

Phase space mapping

Kinematics

Regularization

Phase space mapping *
Kinematics (sub)Process: u, D -> __H:'ff, b. __B'
R ; ; Monte Carlo session: 1(begin)
“Regularization | e

in= 12 -> outl= 3 out2= 45

========= Current kinematical scheme =

Input new kinematics?

CY /A N %)

\/

(sub)Process: u, D -> M+, b, B

Regularization
Clr-Del-Size—Read—Errhes
Momentum |> Mass <> MWidth <1 Pouwer
< | 17 | wZ |2
45 | Mh | wh |12
34 IMtp lwt |12
35 IMtp lwt |12
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integration over the phase space

Monte Carlo simulation B BT T
L1r-Del-Size—Read-Errhes

Subprocess

N EtEtE nsess = 5 Parameter_ 11> Min_ 1 <I> Max 1 <l|Parameter_21> Min 2 <> Hax_ 2
ncalls = 10000 T 1200 I | I
Model parameters T(B) 10 1200 | | !
i #8tart 1ntegrat10n N(b) |_5 |5 I | I
Constraints Display Distributions
i Clear statistic N(B) |-5 15 | | |
QCD coupling Freeze grid orr |LICK: I 1500 | | !
: T4 Clear grid MW+, b) 10 [500 | I |
i{'.alt Wigner et e e T(h) 10 1500 IM(b,B) 10 1500
lases
Cuts |
Phase space mapping — it erom et it
Honte Carlo simulation nCalls = 10000 0.15] ST
gset Distributions ] e et e
-
Display Distributions 0.10]
Clear statistic A -
(subProcess: u. D => Wr. b. B i oo = ] o ™ 4
Monte Carlo session: 2{continue} Event Cubes 10000 g0l +++
Generate Events = t
#IT Cross section [pbl Error % o | *'"***—-———u.w_qu l |
6 9.5931E+00 7.10E-01 gase =k 0.0 260 abo _
7 9.5686E+00 6.79E-01 ncalls = 10000 e
8 9.5669E+00 6.82E-01 Set Distributions & EHe TAE R 2 BRIl FRet L
9 9.6892E+00 7.93E-01 *Start integration
10 9.6267E+00 7.51E-01
l1 9. ?:5?900- 7.32E-01 — P> scmommmE The accuracy and the
CEEII"SEIlSlCS HH
o 9.6557E+00 6.82E-01 depr qrid stabllllty _of Ihe Cross
3 9.7464E+00 1.38E+00 Fumi - cubes L0090 section indicate that you
4 _ : L__;:: A0 Generate Events
5 7.68E- D - can trust your results
. 3.74E-01
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Resulting M and M kinematical distributions

okl o

CalcHEP/num

¥ | CalcHEP/num
u. D -> H+. b. B

u. D -> W+, b, B

Diff. cross section [pb/Ge¥]

Alexander Belyaev

_DiFF . cross fection Lpb/Ge¥] 0 B .
0.15— Y—:i21; = Lin. | Y::i21; = Lin.
= Save plot in file — Save plot in file
= LaTeX file — LaTeX file
_ 0.15j
0.10: i
| ++++ + 0.105
: 4_"'+++ +++1_ ++ :
0.05— % - .
_ e 0.05 T .
0.0 1 m‘m“*"”'“*mu——- T I i 0.0_ I T mw"“"‘—“—""i—-‘w——'——* I
0.0 200 400 0.0 200 400
M{b.B> MW+, b)
ex#4
1. Calculate WbB production rates at the LHC
for PT b-jet > 20 GeV, b-Jet separation > 0.5,
max pseudorapidity < 3
2. Plot bb- and Wb invariant mass distributions
for PT b-jet > 20 GeV and PT b-jet > 40 GeV
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events generations

Monte Carlo simulation

nSess =

ncCalls = 10000 :

Set Distributions
*Start integration

Display Distributions Humber of event=s=10000

Clear statistic
Launch generator

Monte Ccarloe simulation

Freeze grid O
Clear grid Regenerate ewvents OH
Event Cubes 10000

Generate Events

Statistic
efficiency: 2.1E-02
RBeached max: 4.9E+01
Hult. ewvents: b6.4E-03
Heqg.events: 0.0E+00

Accept events?
i ¥ /7 H ?)
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File with events in the native CalcHEP format

"e

File Edit Search Prefersnces Shell Macro Windows Help

Shome /belyaew/Dropbox/hep_tools/calchep/cale_work/pp_Whh_example/fevents 1. txt 243603 hytes L: 1 c: 0

#CalcHEP 3.4.cpc m
#Type 2 -> 3
#Initial state

P1_3=4.000000E+03 P2_3=-4.000000E+03
StrFunl="PDT:ctegbm(proton)" 2212
StrFun2="PDT:ctegbm(proton)"” 2212

#PROCESS

2(u)

-1(D)

-> 24 (W+)

5(b) -5(B)

#MASSES 0.0000000000E+00 0.0000000000E+00 8.0385000000E+01 3.2414139578E+00 3.2414139578E+00

#Cross_section(Width)

6.473084E+401

#Number_of events 1000

#Events Pl 3 [Gev] P2 3 [Gev] P3_1 [Gev] P3_2 [Gev] P3_3 [Gev] P4
1 7.0828325272E+02 -3.8182148276E+00 -5.8685533663E+00 2.4810106784E+00 6.8128552155E4+02 1.995
1 1.5237718262E+02 -2.5952742306E+01 1.1734367441E+0]1 -2.1669699291E+01 5.6645397996E+01 4.499
1 7.2370755716E+02 -3.3186893665E+00 -3.4449322581E+00 -5.1815667765E+00 5.8508268207E+02 -3.584
1 2.6295673814E+02 -1.1370528114E+01 8.9463043464E+00 -3.4258266547E+00 2.2732569389E+02 -9.675
1 5.7099697940E+02 -3.3943984194E+01 7.2879879961E+00 -2.3531627752E+01 1.9857446272E+01 -8.750
1 3.6709401207E4+02 -2.4124155464E+01 -4.8101350483E+00 6.6698730251E+01 2.0295672218E4+02 -4.597
1 3.7196555447E+01 -4.1553021555E+02 -3.1735918986E+00 2.8330641675E-01 -6.6745521993E+00 4.343
1 4.0543944850E+01 -1.1104274125E+4+02 -8.2903700266E+00 -4.3292277920E+4+00 -9.0241583360E-01 6.562
1 4.0084952687E+02 -1.0215920577E+01 1.1427574950E4+01 2.6016502364E+00 3.8645254998E+02 -4.666
1 2.2620009412E+01 -1.2387066011E+02 -5.0869818859E+00 1.1389105773E+01 -7.1200204784E+01 1.176
1 7.2046251695E+02 -2.1091178466E+01 -1.4887347954E+01 8.1292985197E+01 5.8742582956E+02 -5.134
1 6.8661185459E+01 -8.3534206530E+01 -5.5091602956E+00 -1.7099072377E+01 4.1559702536E+01 2.604
1 1.5145483971E+03 -3.1164597600E4+00 -7.8325298677E+00 3.6606202670E+01 1.2782056265E+03 1.074

L‘J [ i
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GUI gives user a full control of details
of symbolic/numerical session.
To sum over the sub-processes one should use scripts

there are several scripts which run various loops to facilitate calculation

» cycle over subprocesses
o exit from the numerical session
e cdresults
e _/bin/subproc_cycle lumi nmax
requires 2 parameters:

1. luminosity

2. max number of events per process

e.g.

../bin/subproc_cycle 1000 100000

You should run it from results dir where the n_calchep binary is!
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running subproc_cycle for SM CKM=1 model
o /bin/subproc_cycle 100 1000
#Subprocess 1 C(u. D -> W+, b, B ) Cross section = 3.9103E+00 ., 1000 events
#Subprocess 2 ( U. d > W-, b. B ) Cross section = 2.0301E+00 ., 1000 events
#Subprocess 3 ( d, U -> W-, b, B ) Cross section = 2.0992E+00 , 1000 events
#Subprocess 4 ( D, u > W+, b. B ) Cross section = 3.9088E+00 ., 1000 events
#Subprocess 5 ( 5. C -> W=, b. B ) Cross section = 2.6165E-01 . 1000 events
#5ubprocess 6 ( S, ¢ —»> W+, b, B ) Cross section = 2.6151E-01 . 1000 events
#Subprocess 7 ( ¢. S -> W+, b. B ) Cross section = 2.60/3E-01 . 1000 events
#Subprocess 8 ( L, s => W-. b, B ) Cross section = 2.5592E-01 ., 1000 events
Total Cross Section 12.98821 [pbl
see details in prt_37 - prt_44 files
» bunch of events_nn.txt event files are created,
so how do we combine them?
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We need Events in LHE format to talk to MC generators!

¢ bin/event_mixer Luminosity[1/fb] nevents event dirs

mixes subprocesses and connects production and decay events

binfevent _mixer

9.327/E+00

3265

¢ the outputis event mixer.lhe file

<LesHouchesEvents wversion="1.0">

10 1000 pp_wbb w_2x

—total cross sectionlpbl
—maximum number of events

ol
Eile geperyated with Gl olED-PYTHIA Snterfane
——
<header>
<zlha>
</alha>
</header>
<init>
2212 2212 7.000000068&60E+03 7.00000006860E+03 =1 =1 -1 ]| 3 il
1.16593335502E+01 0.00000000000E+00  1.00000000000E400 1
</init>
<eventi
7 1 1.0000000E+00 2.8420000E+02 -1.0000000E+00 -1.0000000E+00
=5 = 0 0 0 501 0.00000000000E+00 O.00000000000E400 1.54424456520E+02
4 = 0 0 500 0 0.00000000000E4+00 O0.00000000000E+00 -1.30792414700E+02
24 7 2l 2 0 = S Rg s A TR o a R e s SU ST LR —f L ARG RO A DR
5 il 1 2 S e b e cr o SRS sl e s D [ efe i n e DR se s e N e e e A o S b
=0 il 1 2 R S e e R B R R e e e LS B R e R B B S LSRR s e e o el
=i ik 3 3 0 N el e B B R s i s e S R s e e e el e A b
e £ i 3 0 B e T s WA e B e e e e S s S e B s PR e R M R e e e
</event>
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Accessing all your results

¢ results are stored in “results” directory
¢ output files:

n_calchep numerical module
*» prt_nn protocol
» distr_nn_mm summed distributions
» distr_nn individual distribution
*» events_nn.txtevents file
» list _prc.txt list of processes
» qnumbers gnumbers — PYTHIA input with new prt
definitions
» session.dat current session status — format is similar to
prt_ nn one
¢ for every new process the “results” directory is offered to be renamed
or removed
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protocol prt_nn

CalcHEP kinematicg module
The zeszgion parameters:

#Subprocess 1 ( u, D -> W+, b, B ]

#Sezzion number 1

#Initial state inPl=7.000000E+03 inP2=7.000000E+03

Polarizationg= { 0.000000E+4+C0 0,.000000E+4+00 &
StrFunl="PDT:ctegbm(proton) " 2212
strPunZ="PLT:ctegbm (proton)]® 2212

#Phy=zical Parameters

alEEMZ = T7.818056089990590905 ()3
alfsMz = 1.172000000000000E-01
#éﬁﬁé .......................................
k%% Tahle #***
Cuts
Parameter |> Min bound <|> Max bound <|
Tlb] | 20 |
T({E] |20 I

#Regularization
kk* Tahle **#*
Eegularization

Momentum |> Mags <|= Width <| Power

45 | MZ | W& i

45 | Mh | wh | 2

#ﬁﬁﬁ ........................................

£ TT Crogs gection [pb] Error % nCall chi**2
i 2.0373E+00 3.30E+01 20000
2 8.6164E+00 2.86E+01 20000
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useful scripts for numerical session

see calchep x.x.x/bin/ directory and README file!

¢ subproc cycle
¢ sum_distr

¢ show_distr

¢ plot view

¢ events2tab

¢ |he2tab

¢ gen_events

¢ name_cycle

¢ pcm_cycle

¢ par_scan

../bin/subproc_cycle 1000 100000
../bin/fsum_distr distr_2 distr 3 > distr_sum
../bin/show_distr distr sum

../bin/plot_view < tab_1.txt

ex#5

produce LHE file
and use lhe2tab
to produce
distributions
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scripts for numerical session
¢ events2tab

Parameters:

1- name of variable,

2- minimum limit,

3- maximum limit,

4- number of bins(<=300).

File with events must be passed to input.

../binfevents2tab “T(b)” 1 100 200 < events_1.txt >tab.txt
../bin/tab_view < tab.txt

¢ name_cycle

1: Name of parameter

2: Initial value
3: Step
4: Number of steps

../bin/lname_cycle Mh 100 10 11

scripts above became a part of calchep batch interface — will be
discussed below
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the most general scan with

par_scan
¢ Usage:
$CALCHEP/bin/par_scan < data file

¢ Data file structure:
# Comments following the ’#’ symbol

par_name_1 par_name_2 ... par_name_N & fun_name_1 fun_name_2 ...
valill vall?2 e vallN
val2l vall? Ce . vallN

¢ where par_name_i present free parameters of the models. Among them
one also can write momenta of incoming particles as momentuml and
momentum?2.

¢ fun_name_i is the name of constrained parameter which will be
presented in output file

¢ Qutput file has the same structure as input plus calculated numerical
values for constrained parameters, and an additional column for
evaluated cross section with statistical error

¢ If you are not interested in the prt # files you can clean it using
$CALCHEP/bin/par_scan clean < data file
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CalcHEP batch interface
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CalcHEP batch interface: all results in one shot

Model : Standard Model (CKM=1)
Model changed: False

Gauge: Feynman

2 E IS SIS L LT
Process: p.p—?H.b.B

Decay: H->le.n

TERE BT S0 3038 3E TEBE 8 838 38 3832080038 38 2F T2 S0 3028 3F T2 0 00090 3 2

Composite: p=u.U.d.D.s.5.c.C.b.B.G
Composite: MN=M+_ kW-

Composite: le=e.E.m.M

Composite: n=ne.Ne.nm.Nm

Composite: jet=u.U.d.D.s.5.c.C.b.B.G

TERE BT S8 3828 28 FE2E 3 3808 98 38 2F HE0F8 38 38 38 FE2E0E 80090 28 2E BB 090 HE 3 2

pdfil: ctegbl (proton’

pdf2: ctegbl (proton’

FEAETETE 3L 30 3E 38 T8 3F 38 3F T8 38 3838 38 3838 303838 303838 303838 T8 38 32 T8 3F 30 S0 HE A S
pl: 4000

p2: 4000

FEAETETE 3830 TE 38 T8 TE 3838 TF 38 3838 30 FE3F 303830 3E38 30 303838 3838 30 30 3F 30 FEHE A0S0
Run parameter: Mh

Run begin: 120

Run step size: 5

Run n steps: 3

FEAE 8 BT TETE 30 80 0B TE3E T8 38 022 A 08000 AR
alpha Q : M45

FEAE 8 BT TETE 30 80 0B TE 30 T8 38 002 A A8 000 R AR
Cut parameter: M{b.B)

Cut invert: False

Cut min: 100
######################################ﬂ

USRS R RS

Kinematics : 12 -> 3. 45
Kinematics : 45 -> 4 . 5
Regularization momentum:1: 45
Regularization mass:1: Mh
Regularization width:1: wh
Regularization power:1: 2

TEHETE T TE T 2020 A0 TE 210 A0 AR T HE TR A3 2 AR A A A A

Dist parameter: M(b.B)
Dist min: 100

Dist max: 200

Dist n bins: 100

Dist title: p.p—>H.b.B

Dist x—title: M{b.B) (Ge¥)
HRAEBHRBRBRBHRREHBRRERBRERBER R R RRRRRBRRR
Number of events (per run step): 1000

Filename: test
o oo oo o o o oo o o ol g o o o gl oo o

Parallelization method: local
Max number of cpus: 2
sleep time: 3

i o o o oo oo o o o oo g o o oo g o
nSess_1: o

nCalls_1: 100000
nSess_2: o
nCalls_2: 100000
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CalcHEP batch interface: running and monitoring

sasha:~/calchep/work> ./calchep_batch

Main usage: "./calchep_batch batch_file_ name"
An example batch file can be seen 1in:
file:///home/belyaev/calchep/calchep_last/utile/batch_file

Help files can be created with the command:
"./calchep_batch -help".

The files and directories created by the batch script can
be removed with the command: "./calchep_batch -clean".
This will remove the Events, Processes and html directories.

sasha:~/calchep/work> ./calchep_batch batch_file
calchep_batch version 1.38

Processing batch:

Progress information can be found in the html directory.

Simply open the following link in your browser:

file:///home/belyaev/calchep/work/html/index.html

You can also view textual progress reports in /home/belyaev/calchep/work/html/index.txt
and the other .txt files in the html directory.

Events will be stored in the batch_results directory.
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CalcHEP batch interface:
monitoring the progress

Home

Symbolic Results
Numerical Results
Events Library
Process Library
Help

Thank you for using
CalcHEP!

Please cite
arXiv:1207.6082

CalcHEP Batch Details

Standard Model(CKM=1)

Done!

Finished Time(hr)
Symbolic 12/12  0.00
c 3/3 0.03
Events  3/3 0.01
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CalcHEP batch interface:

monitoring details of the symbolic section
Symbolic Sessions

Home

Symbolic Results Standard MOdEl(CKMz 1)
Numerical Results

Events Library

Process Library Processes Removes Lib PID Time(hr)

Help u.D->W+.b.B v/
U,d->W-,b,B v
Thank you for using d.U->W-b.B /
gf: ;iii; Du->W+b.B y
arXiv:1207.6082 s,C->W-,b,B /
S.c->W+.b.B v/
c,S->W+.b.B v
C.s->W-b.B v
W+-=E ne v
W+-=M._nm v
W--=e Ne v
W--=m_Nm v
Widths v
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CalcHEP batch interface:
monitoring results of the numerical session

Numerical Sessions

Home
Symbolic Results Standard MﬂdEl(CKM=1)
Numerical Results
Events Library Done!
Process Library
Help
Scans o (fb) Running Finished Time (hr) N events
Thank you for using Mh=120 1198 0/13 13/13  0.01 1000
CalcHEP! Mh=125 1170 0/13  13/13  0.01 1000
Please cite Mh=130 1157 0/13  13/13 0.0l 1000
arX1v:1207.6082
0.03
1200 | - ; : . . . : :
B W
1195  °
[ b
e
1190 | \
A
1185 |
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Home

Symbolic Results
Numerical Results
Events Library
Process Library
Help

Thank you for using
CalcHEP!

Please cite
arXiv:1207.6082

CalcHEP batch interface:
details of the numerical session

Numerical Sessions

Standard Model(CKM=1)

Done!

Processes 6 (fb) Ao (%) PID Time (hr) N events Details
wD-=W+Db.B 1582.1 0.53 28919 0.00 383/382 prt 1 session.dat
U,d-=W-b.B 837.97 041 28923 0.00 218/217 prt 1 session.dat
d.U-=W-b.EBE 83894 0.49 28928 0.00 218/217 prt 1 session.dat
Du-=W+bB 16214 27 28935 0.00 390/389 prt 1 session.dat
¢ C-=W-b.B 111.07 041 28942 0.00 41/40 prt 1 session.dat
S.c-=W+b.B 111.15 0.38 28947 0.00 41/40 prt 1 session.dat
c.5S-=W+bB 111.5 0.46 28955 0.00 41/40 prt 1 session.dat
Cs-=W-b.B 111.76 041 28962 0.00 41/40 prt 1 session.dat
Total 53259 0.85

Decays I' (GeV) AI' (%) PID Time (hr) N events Details
W+->E ne 0.23493 0 29144 0.00 5099/5100 prt 1 session.dat
WH-=Mnm  0.23493 0 29148 0.00 5099/5100 prt 1 session.dat
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CalcHEP batch interface:

numerical results and distributions

Widths PID Time (hr) Details

Home Widths 29167 0.00 session. dat
Symbolic Results

MNumerical Eesults

Events Library Total 1198 0.01 1000/1000

Process Librai'}.-'

Help Distributions

Thank you for using

CalcHEP! Prp=>H,b,B

Please cite 050

arXiv:1207.6082

s Ui . gnuplot should be

calchep batch E :
evaluate complete | 3 ™| installed to make the
cross section for : plots with the batch
pp-> Wbb process £ | interface!
with the same cutsas & |
for ex#4 v E@gi%

ﬂ i I i L i 1 i i i
108 128 148 168 i) 208
Hi{b,B} {GeV}
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CalcHEP batch interface:

access to your results

results are located in batch_results folder
*.lhe.gz : LHE event files
*jpg :figures

*.distr : files with distributions which cab be used
to re-produce plots using $CALCHEP/bin/show_distr

*tgz : zipped html folder with all numerical details, .txt
and .html files of the batch run
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CalcHEP batch interface:

some additional features/tricks

¢ see https://answers.launchpad.net/calchep
for many “tricky” questions/answers

¢ scanning over the collider energy
Run parameter: rtS
Run begin: 7
Run step size: 1
Run n steps: 2

p1: 1000*rtS/2
p2: 1000*rtS/2

S here is some “fake” parameter
¢ you can use “fake” parameter only if you define it as a loop
parameter
» |t can be used in the cut statement (assigning cut to the symbol)
» |t can be assigned to the parameter model — this way you can run
use complicated scan
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CalcHEP interface to MC generators via
Events in the LHE format

CalcHEP —»

CalcHEP interface with MC
generators: LHEF output

Production event mixer PYTHI A/
d - =

ggcay events HilEE HERWI G

QNUMBERS

THEORY

A

A

Decay of new particles with
CalcHEP, QNUMBERS are

automatically created and EXP DATA
il

written to LHEF
0
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